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Abstract 
 
Perturbations form an important section of black hole analyses. This paper deals with the 
effect of perturbations as in the delineation of waves that occur. It makes use of the spin 
coefficients from [3] to represent the general equations of waves in an accelerating black 
hole proposed in [2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I. Introduction 
 
Since the space-time of the GP black hole is stationary and axisymmetric, one can  
 
express a general perturbation as a superposition of waves of different frequencies ζ  and  
 
of different periods ,.....)2,1,0,2( =mmπ  inϕ . This means that one may analyze the 
 
 perturbation as a superposition of different modes with a time- t  and a ϕ  -dependence  
 
given by , where  is an integer, positive, negative, or zero. )( ϕζ mtie + m
 
The basis vectors ),,,( mmnl
rvrr when applied as tangent vectors to the functions with a 
 
 time- and a ϕ -dependence specified above, become the derivative operators 
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where, 
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Here the usual convention still applies that is, while  and  are purely radial  nD
¬
nD
 
operators,  and  are purely angular operators. The differential operators that we  nL
¬
nL
 
have here satisfy a number of elementary identities which we use in the forthcoming  
 
analysis. Before proceeding further let us work out on the clarity of Λ∂ r , 
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II. Derivation of  Λ∂ r
 
Firstly, we have 
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By definition [3], 
 
ϑϖ QaQ −ΩΙ=Λ  .                                                                                                   (4) 
 
Thus,  
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Clarified on this, we proceed to an important set of identities. 
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III. Maxwell Equations 
 
Maxwell’s equations appropriately defined in NP formalism [1] [4] [5] are, 
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These in GP geometry become, 
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Simplifying these ones by the substitutions, 
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We have, 
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In this set of equations, consider the first and the third equations. They are very evidently 
  
reduced to, 
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Similarly, the second and the fourth of the equations are reduced to, 
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Finally, we shall generalize these equations so that they are applicable to mass less fields  
 
of spin s , 
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Thus, these equations become the equations governing the propagation of three different  
 
kinds of waves in the GP geometry accordingly as s  is 1 for photons, 21  for the two- 
 
component neutrinos, and 2 for gravitational waves. 
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